













A Study on Structural Vibration Property Estimated from Microtremor 








This study proposes the identification method based on the dynamic characteristics of the structure, which 
is measured by the microtremor observational instrument. There are three advantages on this method: We will 
be able to make a structural model, 1)We can reduce cost and time to put the data picken up from plan into 
analytical model. 2) without drawings and specifications, and 3) considering the aging of the structure and 
the defects in construction. The observed structure is ’58 building at Ichigaya campus of Hosei University. 
This thesis develops a new process on structural identification. 
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     KCM ,, :mass, damping, stiffness matrices 
 jx :displacement vector in time(layer j) 
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jX :absolute displacement 




2.2 3 自由度 1 軸モデル 
 定式化は多質点せん断モデルと同様に行う． 
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(11)式は各層の絶対増幅率応答倍率を表し，これを本研
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*
( ) ( )H N H         (14) 
*{ ( )}H  ：noise included function 
{ ( )}H  ：function without noise 


























Fig.4 model 2 mass point 
 
Table 1 Analytical data 
Amount of generation 1000 
Amount of individual 10 
Amount of bit 16 
Matrix size 2 
Each mass(t) 20 
Damping factor 0.05 
Number of frequency 200 











Fig.5 Comparison of spectra (1000thgeneration  X1/X0) 
 
 











Table 2 Rigidity of each story 
 k1 k2 
Analytical model(kN/cm) 343.0 255.0 
Identification value(kN/cm) 344.8 249.9 
 
□係数つきパラメータ型 
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べどの程度劣化しているかを知ることができる． 




Fig.8 Comparison of spectra (1000thgeneration  X1/X0) 
 
 









Table 3 Rigidity of each story 
 k1 k2 






















Photo 1 The exterior of the building for observation 
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タは Fig.11 に示す通りである．遺伝的アルゴリズムに用
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Fig.11 model 3 mass point 
 
Table 4 Analytical data 
Amount of generation 1000 
Amount of individual 10 
Amount of bit 16 














Damping factor 0.05 
Number of frequency 200 






Fig.12 Comparison of spectra (1000thgeneration X1/X0) 
 
 
Fig.13 Comparison of spectra (1000thgeneration X2/X0) 
 
Fig.14 Comparison of spectra (1000thgeneration Y1/Y0) 
 
 









Table 5 Comparison of Identification and theoretical result 
 k1 k2 k3 
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